INTRODUCTION
The coconut (Cocos nucifera L.) is an important fruit tree in the tropical regions. India is the world's third largest producer of coconuts, producing 22,167.45 million nuts, per annum. The coconuts are referred to as "nuts of India" and has been designated several other names. The fruit can be made into a variety of foods and beverages. More than 50% of nuts are consumed raw in the household sector and some in the form of ready to eat sweet meats, using sugar and jiggery (Satyanarayana Rao et al., 1990 ). Coconuts are eaten at different stages and in many different ways. The white nut-meat can be eaten raw or shredded and dried, and used in most cooking recipes. More than 100 products made directly or indirectly from the coconuts, seven are of vital importance to Despite the fact that, coconut has been processed into many food products some of which like coconut milk, coconut grate are indispensable ingredient, in many of the traditional cuisine of south Asian countries, information on the spoilage pattern of coconut, organisms that cause spoilage and more importantly, the effect of spoilage on the nutritional content of this produce is very sparse. The present investigation was aimed to extend the shelf life of coconut apple, by different packaging systems and hence, it could be stored at ambient as well as at refrigerated temperature.
MATERIALS AND METHODS

Determination of pH and Acidity
The pH and acidity of coconut apple samples were measured, as per the method outlined by (AOAC, 2005). The pH meter was standardized with a standard buffer solution of pH 4 and 7.
Determination of Peroxide Value
The Peroxide value (PV) of extracting coconut apple was determined, according to AOCS method (AOCS, 1992).
Determination of Free Fatty Acids
The Free Fatty Acid present in the samples was estimated, by extracting it with alcoholic ether (neutralized) and titrating with 0.1N sodium hydroxide as per AOAC. (1990).
Determination of Proximate Composition
The methods of the Association of Official Analytical chemist (AOAC, 1990) were used, for determination of moisture, crude protein, crude fiber, fat, total ash, and Nitrogen free extract of the RTE snack. All the determinations were done in triplicates.
Microbiological Quality
Total plate count, Psychrophilic count and Yeast & mould counts were determined, by following the method of APHA (1992). Ten g of aseptically packed coconut apple sample and 90 ml of 0.1% sterile peptone water, was triturated in a sterile in a sterile mortor, for uniform dispersion to get 10 -1 dilution. Further, serial tenfold dilution was made in presterilized tubes, containing 9 ml of 0.1% peptone water. All the dilutions were made by observing all possible aseptic precautions.
Total Plate Count
About 23.5 g of plate count agar (Hi-media Pvt. Ltd.), was suspended in one litre of distilled water. It was boiled to dissolve completely, and sterilized by autoclaving at 15 lbs pressure for 15 min. The pour plate technique was followed for plating, using 1 ml of inoculums in duplicate from appropriate dilutions. The plates were incubated at 37±1°C, for 48
hrs. Following incubation, plates showing 30 to 300 colonies were selected for counting. The number of colonies counted were multiplied by the reciprocal of respective dilutions, and expressed as log 10 cfu/g.
Effect of Different Packaging Systems and Refrigerated Condition on Coconut Apple Quality
www.tjprc.org editor@tjprc.org
Psychrophilic Count
The procedure outlined for total plate count, was followed for psychrophilic count except incubation, where the plated were incubated at 4±1°C for 7 days. Colonies were counted and the results were expressed in a similar way.
Yeast & Mould Count
Sabourd and Dextrose agar (65.0 g) was suspended in one litre of distilled water, and sterilized by autoclaving at 15 lbs pressure for 15 min. After cooling to 45°C, the medium was poured over the plates in duplicate, containing 1 ml of inoculums, of suitable dilution. The petri plates were incubated at 25±1°C, for 5 days. Black, White, red or greenish black coloured colonies appeared in the plates, were counted and expressed as log 10 cfu/g.
Storage Study
The coconut apple packed in aerobic and vacuum packages, then the materials stored under refrigerated condition, the temperature maintained at below 5˚C and the samples subjected to storage study, for the period of 15 days. The physico-chemical and microbiological parameters for the product were analyzed, as per standard methods. Shelf life studies were conducted at specific intervals, and the corresponding changes in microbiological, physicochemical, proximate and sensory characteristics were observed.
Sensory Evaluation
The sensory panellists (20 semi trained), were academic staff and students of the college of food and dairy Technology, koduvalli. The panelist was instructed to assess the quality of coconut apple, on the basis of sensory attributes such as appearance, flavor, texture and overall acceptability, using 8 point descriptive scale, where 8 = like extremely, 7 = like very much, 6= like moderately, 5=like slightly, 4 = dislike slightly, 3 = dislike moderately, 2 = dislike very much and 1 = dislike extremely. The analysis of two different treatments in six replications was done, and the results were reported as the average.
RESULTS AND DISCUSSIONS Physicochemical Analysis of Coconut Apple Packed Under Vacuum Packaging System on Refrigeration Storage
The observations with regard to physicochemical analysis of coconut, apple, packed under vacuum packaging system on refrigeration storage are shown in the Table 1 . The pH, titratable acidity, peroxide value, free fatty acids and The value for which, the PV indicates the onset of rancidity is 35.5 meq, of peroxide O 2 per kg of oil (Anon, 1985) . The gradual increment in free fatty acids may be, due to the microbial lipase that may have been produced due to growth of microorganisms during storage. In this study, the peroxide value is below the rancid limit, that is 33.5 meq of peroxide O2
per kg of oil. It is concluded that, a vacuum packaging system with refrigeration can maintain the shelf life up to 9 days, without affecting sensory parameters. 
Physicochemical Analysis of Coconut Apple Packed under Aerobic Packaging System on Refrigeration Storage
The observations with regard to physicochemical analysis of coconut, apple, packed under the aerobic packaging system in refrigerated storage were given in Table 2 . The pH, titratable acidity, peroxide value, free fatty acids and moisture, followed the increasing trend to the end of storage period. The remaining parameters viz crude protein, crude fibre, ether extract, total ash showed decreasing trend. The free fatty acids and peroxide values exceeded the maximum limit and it indicated the signs of microbial and enzymatic rancidity, resulted in unacceptable quality. Hence, it could be concluded that, the coconut apple stored under the aerobic system with refrigerant, could maintain the product without affecting the sensory attributes, upto 3 days of storage period. 
Microbiological Study of Coconut Apple Packed under Vacuum Packaging System on Refrigeration Storage
The observations with regard to microbiological study of coconut apple, packed under vacuum packaging system on refrigeration storage are shown in figure 1 . The standard plate count, Psychrophillic count, yeast and mould count of coconut apple, were observed to be increased with the progress of storage. Kumar and Sharma (2003) , reported increases in plate count in low fat ground pork patties during storage of 21 days. The findings of the present study were in accordance with Kalaikannan et al., (2007) who also reported marked, but a linear increase in microbial counts of chicken patties, incorporated with the whole egg liquid. However, all the counts were within permissible limits. Hence, it is concluded that, a vacuum packaging system with refrigeration could maintain the coconut apple, upto 9 th day without affecting sensory qualities. The observations with regard to microbiological study of coconut apple, packed under the aerobic packaging system in refrigerated storage are shown in Figure 2 . The standard plate count, Psychrophillic count, yeast and mould count of coconut apple, were observed to be increased with the progress of storage at very faster rate, than vacuum packed.
Raut (2007), also reported significant increase in total plate count, as well as yeast and mould count in soya extended chicken patties, during refrigerated storage. The increased number of colonies indicated that, the samples were heavily spoiled on 6 th and 9 th days of refrigeration storage. The observations with regard to Sensory evaluation of coconut, apple packed under vacuum packaging system, on refrigeration storage are shown in Figure 3 . The average scores of appearance were 7. It is seen that, the average scores of all sensory attributes decreased with the progress of storage period. Due to slight rancid odour observed, the scores reached fair to slightly palatable at 9 th day, but still it can be consumed. The observations, with regard to Sensory evaluation of coconut apple, packed under the aerobic packaging system in refrigerated storage are shown in figure 4 . It is seen that, the average scores of all sensory attributes decreased with the progress of storage period. On day of the 6th the average scores, for sensory attributes reached slightly poor to slightly unpalatable, so it is concluded that, in the aerobic packaging system the coconut apple may be consumed upto 3 rd day.
CONCLUSIONS
The aerobic packaging system extended the shelf life of coconut, apple, upto 3 days under refrigeration. The vacuum packaging system extended the shelf life of coconut, apple upto 9 days, under refrigeration. It is expected that, the vacuum package system may extend the shelf life to minimum of 20 -30 days, but the samples become rancid after the 10th day. The use of opaque packaging material and pre treatment, with natural or chemical preservatives may extend the shelf life further.
